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(54) ELECTROMAGNETIC WAVE ABSORBER AND ITS MANUFACTURE AND ELECTRONIC 
APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a film-shaped electromagnetic 
wave absorber which has fire retardancy and high wave absorbability, 
and its manufacture. 

SOLUTION: This is an electromagnetic wave absorber which has an 



magnetic substance and high polymer coupling agents, and the high 
polymer coupling agent is 25,000 or over in average quantity of 
molecules, and also aromatic components within the molecule are 15 
wt.% or more. The manufacture is as follows. An electromagnetic wave 
absorbing layer is made by applying and drying magnetic coating 
mainly composed of soft magnetic particles and high polymer coupling 
agents on a support 1 . 
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l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Ficldof the Invention) This invention relates to the electromagnetic wave absorber of the shape of a film which has fire 
retardancy and high electromagnetic wave absorptivity in more detail, its manufacture approach, and the electronic 
equipment using this about an electromagnetic wave absorber, its manufacture approach, and electronic equipment. 

[Description of the Prior Art] ****** of the mutual intervention of an electromagnetic wave, interference malfunction, 
or information etc. serves as technical and a social concern with the spread of a cellular phone, a personal computer, or 
the various electronic equipment of microcomputer loading. The electromagnetic shielding material using the 
conductive ingredient as such a cure against electromagnetic wave disorder and the electromagnetic wave absorber 
using soft magnetic materials are used. . , 

[00031 The former electromagnetic shielding material changes electromagnetic wave energy into an eddy current, the 
nvasion to the interior of electronic equipment of an electromagnetic wave and radiation to the eIcctr ° n » c .^ u 'P m . e *; 
exterior are prevented, it covers with a conductive metal membrane, or the technique of coating a conductive coating is 
used However, a lifting and un-arranging [ which an electromagnetic wave will reveal from few clearances if it 
oecomes empty and electronic equipment is not covered completely, and a shielding effect reduces ] have the shut-up 
electromagnetic wave in interference inside a device. On the other hand, if a clearance is covered completely, another 
problem to which the heat dissipation nature of electronic equipment falls will arise 

[0004] For this reason, the electromagnetic wave absorber which reduces a reflected wave and a transmitted wave 
attracts attention by absorbing an electromagnetic wave. An electromagnetic wave absorber reduces the reinforcement 
ofAe electromagnetic wave which changes into heat energy, and penetrates or reflects electromagnetic wave energy by 
passing through spin reversal of soft magnetic materials, or migration of a magnetic domain wall. Since the soft 
magnetism ferrite sintered compact usually used as an electromagnetic wave absorber is heavy and , £ w-M-J a 
difficulty is in workability and electromagnetic wave absorptivity ability falls rapidly in a RF field, applicability is 

[0005? Although the electromagnetic wave absorber which the matrix of resin, rubber, etc. is made to distribute the 
charge of an electromagnetic wave absorber, and is fabricated by extrusion molding, press forming, etc. on the other 
hand was excellent in workability, it was difficult to fill up high density with the charge of an e]™* 0 ™^?™* 
absorber, and it was difficult for it to obtain high electromagnetic wave absorptivity ability for this reason. Furthermore, 
though an electromagnetic wave absorber is also more thinly lightweight with small [ of electronic equipment in recent 
years ], and thin-shape-izing, the thing excellent in the absorptivity ability of an electromagnetic wave is called for. 
100061 Furthermore, improvement in the speed of a working speed and high-frequency-ization of an operating 
frequency progress, and it is in the inclination for generation of heat inside electronic equipment to increase. Therefore, 
from an electromagnetic wave absorber, as for thermal resistance, fire retardancy is searched for from a viewpoint of 

rOO^l^awnventional technique of fire-resistant grant, there is an approach using a fire-resistant macromolecule 
binder. That is, it is the approach of adopting the halogenation resin represented by polyvinyl chloride resin and 
cWorination polyethylene resin. Moreover, there is the approach of adding the halogenated compound represented by 
the bromine compound as a flame retarder separately [ a macromolecule binder . These halogenation resin *nd a 
halogen series flame retardant have the fire-resistant device which captures and inactivates with a halogen the radical 
generated at the time of a combustion reaction. However, the effect which gives these halogens system compound to the 
safety in the time of the inside of use of electronic equipment, heating in an abandonment phase, or incineration 
Drocessing or earth environment is being- improved. 

[0008] On the other hand, there are flame retarders, such as a metallic-oxide system, a water-of-crystalhzation system, 
an expansion system, and a phosphorus system, as a non-halogen series flame retardant. 



ro6091 As a metallic-oxide system, antimony oxide, molybdenum oxide, manganese oxide, chrome oxide or an iron 
S is UlusSd Tnese are used as an assistant of a halogen series flame retardant in many cases, and mdependent 
Se resisSXtiveness is scarce. Moreover, it is the direction where use is restricted from a viewpoint of heavy 

Wl^" there is a compound containing many water of crystallization, such as an 

hyT^I, a magnesium hydroxide, and silica gel, and it is a low price. However in order c .acquire ^re- 
r^tant effectiveness of a halogen series flame retardant, it is necessary to mix an about 1 to 2 times I ot the weight ol 
an oS product ] mass, the weight fraction of a soft magnetism particle may be fallen, and the engine performance of 

$> C S ^tem flame retarder carries out sudden expansion of the 

[001 1 J u °™ rse £'J ead-of-a-fire prevention according to adiabatic efficiency or an oxygen shielding effect. 

events fhe own initial combustion of an electromagnetic wave 

?001 ^Therefore, also in which fire-resistant macromolecule binder or flame retarder, it was inadequate for the 
application of the next-generation electromagnetic wave absorber for electronic equipment. 

SXmfs) to be Solved by the Invention] This invention is proposed in view of this present condition while it is 
AMv Speight is flexible and excelling in a mechanical strength, it excels in fire retardancy, and let it be the 
Sica! p2mto offer the electromagnetic wave absorber which has high absorptivity ability, its manufacture 
approach, and the electronic equipment possessing this. 

fMeam for Solving the Problem] The electromagnetic wave absorber of this invention is an electromagnetic wave 
i^rber which haf he electromagnetic wave absorption layer which makes a soft magnetism partic e and a 
Scro^oSe bmde £b££ a^d this macromolecule binder is characterized by the aromatic series component in a 

15 % of the weight or more while number average molecular weight is 25,000 or more 
Sofl S^ttemSS approach of the electromagnetic wave absorber of this invention is the manufacture 
[0015] moreover, me man^ui^ « vv of having the process which applies and dries the magnetic coating 

Smafes" ^^SS^^I^S^^XuIeWiito a subjected forms an electromagnetic wave 

SESHS and this macromolecule binder is characterized by th< senes component m 
3e being 1 5 % of the weight or more while number average molecular weight is 25,000 or more. 
m^Aluioueh especia ly limitation does not have the upper limit of the number average molecular weight of a 
SS^i^fbS^h i. naturally restricted by the solubility at the time of preparing a magnetic coating, coating 

S^r^ SMS- I ^ich ], it is [ a macromolecu.e 

[0017] As tor the a r° ma »c " V f . . . ^ upper hmit of the content of an aromatic series 

binder ] still "^^feti* ^^^SS^Oi extern of the flexibility of an electromagnetic wave 
SS^£?K H^^^Etae being especially no limit and this also preparing a magnetic 

mO^'lTstr^erelltgnetic wave absorption layer, it is desirable still more liquefied or to include a sohd^ate-like 
1 u L l^rJln order to eive oositive fire retardancy, as for the amount of the phosphorus element in this 
phosphorus compound, n order to give P«*^»^ compound, it is desirable that they are more than the 0.25 
phosphorus compound, in the case of a ^ ™ Moreover when a phosphorus compound is a solid- 

SSSSSS ?M5& the maVtism pA^jj* 

section Su'en the upper limit of the amount of the phosphorus element in a phosphorus ] » 
molecular SSeofS macromolecule binder which carries out combination use, several % or less is chosen from a 

ST! trtt mean particle diameter of the soft magnetism particle adopted in this invention, 30 micrometers or 
esTS 2 InicrometSs or S^e 1 00 m^ometers or less are chosen preferably. Although less than 0.2 micrometers covers 
^exPensTof density, contraction of the electromagnetic wave absorption layer after desiccation is large and _tt 
hlcomes easv ^to generate configuration aggravation and the crack of an electromagnetic wave absorber Moreover if it 
becomes easy to generate com g to produce sedimentation of the soft magnetism particle when the restorahon 

l llT^S^c^m^L the fall of electromagnetic wave absorptivity ability and the fall of paint 



51m Dhvsical properties being seen, and coating-izing in a production process, and coating stability will falL If many 
^artiSxceeSoO more micrometers are contained, it is not only inconvenient, but the surface roughness of an 

S^S^S^^a^"" Wil1 b6COme largC ' md thC meCh3niCal StrCngth ° eIeCtr ° magneUC ^ 
t7^Z^l^S^tL invention exfoliates from a base material, and an electromagnetic 
0021] The electromagneuc wave du electromagnetic wave absorption layer simple substance. Moreover, 

'^^^S^L^ of this invention is characterized by providing this electromagnetic wave absorber 

$23 K^toS^^Ste^-l resistance im P roves by Ch °° sing thC nUmb6r a T agC m0lCCU K f Wei8 ^ fj^Zte 
IUU2JJ ihuncuonj wnue uicii r situation of combustion, a carbon coat is easy to be 

of ^SSSKr' E^aThos^Spound ?i k e stable phosphoric ester or polyphosphoric acid ammomum 
is desirable. 

[Embodiment of the Invention] Hereafter, it explains in detail about the electromagnetic wave absorber of this 
rMo°reo d S^ 

SSS'?5?^XvSS , SSlSS me electromagnetic wave absorber of this invention in the laminating is shown in 
aSSL If Which jmbTSi as a binder, adhesion material, or heating sticking by pressure, are sufficients a 
drawing 2 . Which a PP roacn ^ s "^ a ( . ch ' es the sense of the front flesh side, and carries out the laminating of 

mcSS'nrawine 2 ff. carries out the laminating of the electromagnetic wave absorption layer 2 to the electromagnetic 
[ ?SS a ve TsSc of ^thTelectromagnetic wave absorber of ^awjngj. (a) further. The electromagnetic wave 
wave absorpt on layer 2 ^o^cflecd^ electromagneti c wave absorption layer 2, and desiccation t^ce, 

u ~^»a «,.t to the electromagnetic wave absorber of the structure of drawing 1 (a). The sense oi a laminaung 
may SSSSSU "ayer 2 in both sides of a base materia. , other than the structtue of 

SSu^DmvLtl ftrt earries out the two-layer laminating of the electromagnetic wave absorber of the structure of 
L •IrfS^SveTdrawintl (M carries out the n layer laminating of the electromagnetic wave absorber of the 



mOS^Especially limitation does not have the ingredient of a soft magnetism particle used for an elecfromagnetie wave 

•Ter^!^ 

of phenol resin, an epoxy resin, P 0 ^*^ an isocyanate prepolymer, mixture 

SSlSSSrfcr these resin ^reprove .he dis I-^t^SStoi^ such 

""ft, ' ^ f ° a cnS. ^ (R."S R3 are a hydrogen arom or a hydrocarbon group 
S « reSlgen ion'such as a fluonne, a brornjne, and M£ on „ and o = ,on M 

isocyanate compound, The mixture of an ^AJTN acid of what [ each ] are better known than 

and the mechanical ^^f^^SSf^^^^n of an electromagnetic wave absorption layer. In 
are prevented. 



Also in which macromolecule binder, that whose aromatic series component in a molecule is 15 % of the weight 
SSS^555S?tta weight or more of a thing is still more desirable. What does not have a nng in a 
ioTetule blends with other giant-molecule binders with a ring, and should just attain this value. 
ro040 ^The electromagnetic wave absorber of this invention may contain the organic silane compound n an 
^S^^^S^n layer. An organic silane compound heightens the reinforcement soft 
Z2 partide and a macromolecule binder interface, and raises the mechanical strength of an ^omagnehc 
magnetism panicie an compound, vinyl trichlorosilan, a vinyl tns (beta-methoxyethoxy) silane, 

Zv\uXS «™«*™y silane * gamma-methacryloxypropyl 

nhox^ 

£^S^SX&wS^a»*. ^beta-(aminoethyl) gamma-aminopropyl trimethoxysilane, N-beMam,noettiyl) 
la^mSSopyl methyl dimethoxysilane, Although gamma-aminopropyl tnethoxys.lane, gamma-am.nopropyl 
KTte"^ trimethoxysilane, gamma-mercapto propyltnmethoxysilane, gamma- 

ohloropropyltrimetoxysilane, etc. are illustrated Limitation is not earned out to these surfactant 
[0041] Other additives, such as lubricant, a reinforcing pigment a conductive PJf^ " j^S^^^S^ 
and a stabilizer, can also be used for an electromagnetic wave absorption layer if needed. These additives can adopt a 
eeneral conventional ingredient and a conventional general compounding ratio. 

SShSSoi thing, such as fatty acid ester which consists of alcohol from the fatty acid and these fatty 
[0042J bacn i well ™« g, J molybdenum sulfides, 2 saturation tungsten, and a carbon number 2 to 

S£ Sft ^ubn'cZ^^ and these oligomer, silicone oil, and fluorine system 

K5Sa£ S^S"?^ Wnic Pigments, such as silicon oxide, an aluminum oxide, a calcium carbonate, a 
S^^^fflK are illustrated" lelow 10 weight sections of the addition o .reinforcing pigment are 
oreferablv Rood below 20 weight sections to the soft magnetism parttcle 100 weight section 

[OO^fas Ta conductive particle and an antistatic agent - carbon black graphite, metal particles, tin oxide, and 1TO 
^sTaT a surfacl aSrv'e l^Sl .»£ 3 STlS5S^lSc2li system, a cation system, an anion system, or 
SjSl^Si^^ the coating which contains 

^m^E^^ • t 

ch^berSntet^ TctnS u"d Use of the solvent which does not contain chlorine is more desirable than the viewpoint 

?0 f 0471As al the distribution for coating preparation, and kneading equipment, although a kneader, an agitor, a ball mill, a 
sand miU 1 ^U mTan extruder, a homogenizer, an ultrasonic disperser, etc. are used, hmitatron is not earned out to 

r00481 Especially the method of application for forming an electromagnetic wave absorption layer on a base material is 
KmUed e Aer butTach convenfional approach, such as an air doctor coat, a blade coat, a wire bar coa , an a, knife 
on»t ??UKuSu coat a sinking-in coat, a reverse roll coat, a transfer roll coat, a gravure coat, a kiss coat, a cast coat, 
^^^t£^Ja spin coat, can be adopted. By using the coater of these methods, it ,s possmle to 

^M^t ^showlit pfg* """forming the two or more layers electromagnetic wave absorption layer 2 
n one^^e oH base S 1, the die coater which has two or more lips can be adopted, and coincidence mu history 
spreTdrnfcan be carried out. After applying an electromagnetic wave absorption layer on a base material U ma dry 
wit* Snfak etc. an organic solvit may be removed, hardening processing may be Performed rf needed, and 
ZS formation of the upper electromagnetic wave absorption layer may be further earned out on this. 
fflSSJ of caSying out the laminating of the electromagnetic wave absorber, pressing, pressurization 
^SmS^S^^SL&^m or the binder, etc. are adopted. After making an electromagnet* wave absorption 
^^^«S&^elIing of the solvent, pressing may be carried out to it. Generally pressunzation conditions 
£f 0 of P Lar pre Jure force, although it changes with the number of sheets and thickness of an 

^imSic wave absorbs whenever [ class / of binder /, existence / of heating /, and stoving temperature ■ ]. The 
tgeTcCen Xnt^ut hot forming, it is desirable that it is 250 degrees C or less. Usual press equipment, a 
usual roll laminator, etc. are used for pressing and pressurization thermoforming. 



and if needed. 

rSnlel Although the suitable example of this invention is explained in more detail hereafter, mixing the example of 
SXtelp^ mere instantiation and this invention is not limited to these examples at all. 
[0054] ^Pxa^pU 1] The MgZn ferrite which has the following property as a soft magnetism part.de ingredient was 
adopted. 

K^ZHm'^ mean parte.. diame.er 7.2 mum sieve » (.00 micromerers or more) Under 
KKSCrp make), and The content of each element at the time of sertmg the content of Fe 

electron microscope (JEOL Co., Ltd. make), and adoptea me ^averag ^ remainder compulsorily with 

EZSSgZZ 2SS oTm ^mT me* Sfot on drying was express^ win, «he 

weighTS ^fn P ^~« "^ing on, hearing mainrenance for 60 minu«es ta a ■ 50-degree C hcttng fwrrace. 
CoLrc vTforcewas measured with the sample oscillatory type fluxmete. (Tohoku Steel make) 

^S^^^^^^^l^cJa. Coati "g thickness is after °- 7mm and f slccatl °? m the U ™ * d 
Z Siitv and it was seTup so that it might be set to 0.25mm. The electromagnetic wave absorpt.on layer was formed 

2^7^om P lSSSSmin.tfng a«c«rre of n= g in faadaa (h). The volnme ,es,s,,v„y of thrs 

3 1 * ceVwnrchSEkXnic Indusoy Development Center advocates was used for the electromagnetic w« 
Stfo^pm^oSclecttomagnetic wavVabsorber, and i, evaluated i, by contigutty electrtcfield shreldrng-effec, 

KStT™* !L3SS/r- me so« magnetism particle ,00 weigh, section, adoption 



>fthe MgZn ferrite and the same phosphorus compound of the same presentation as an example 1 was carried out. On 
the other hand as a macromolecule binder, the electromagnetic wave absorber of the example 2 which polyurethane 
resin (macromolecule binder B) of 1 5 % of the weight of aromatic series constituent concentration in number average 
molecular weight 30,000 and a molecule was adopted, and also consists of a laminated structure of eight ayers of 
2 lectromagnetic wave absorption layers according to an example 1 was obtained. Similarly the concentration of the 
phosphorus element in this electromagnetic wave absorption layer is the 0.4 weight section to the soft magnetism 

S^omagi^ wave absorber of the example 3 which the addition of a phosphorus compound 
was changed into 3 weight sections to the soft magnetism particle 100 weight section, and also consiste of a lammated 
structure of eight layers of electromagnetic wave absorption layers based on the last example 2 was obtained -The 
concentration of the phosphorus element in this electromagnetic wave absorption layer ,s the 0.3 weight sections to the 

$62]^ absorber of the example 4 which changed the phosphorus compound as a 

flame retarder into solid polyphosphoric acid ammonium salt, and the addition was changed into 7 weight sections to 
the soft magnetism particle 100 weight section, and also consists of a laminated structure of eight layers ot 
e^i3£fc warc absorption layers based on the last example 2 was obtained. The content of the phosphorus 
e emeTinXhosphoricTcid ammonium is 30 % of the weight. Therefore, the concentration of the Phosphorus 
element in mis electromagnetic wave absorption layer is the 2.1 weight sections to the soft magnetism particle 100 

m063T rExXle 51 The electromagnetic wave absorber of the example 5 which changed the phosphorus compound as a 
flameUtirr into the same solid polyphosphoric acid ammonium salt as an example 4, and the addition was changed 
fnto 6 weight sections to the soft magnetism particle 100 weight section, and also consists of a laminated structure = of 
e"fiht lasers of electromagnetic wave absorption layers based on the last example 2 was obtained. The concentration of 
mfphosphorus element in this electromagnetic wave absorption layer is the 1.8 weight sections to the soft magneUsm 

pMHEx^pje 8 l^Treference] The electromagnetic wave absorber of the example 1 of reference which the addition of 
a pho sphorTcompound was changed into 2 weight sections to the soft magnetism pa rticle 1 00 

consists of a laminated structure of eight layers of electromagnetic wave absorption layers based on the last example 2 
was obtained. To the soft magnetism particle 100 weight section, the concentration of the phosphorus element ^.n the 
eTclxomagnetic wave absorption layer of the example 1 of reference is the 0.2 weight sections, and is less than the 

eventration as a liquefied phosphorus compound. In addition, an example 2, an example 3 and the examples 
1 of reference are a series of samples which changed the addition of a liquefied phosphorus compound. 
0065] fthe example 2 of reference] - the electromagnetic wave absorber of the example 2 of reference which boi ed 
and changed the phosphorus compound as a flame retarder into the same solid polyphosphoric acid 
an example 4, and the addition was changed into 5 weight sections to the soft magnetism particle 100 weight sec , on, 
and also consists of a laminated structure of eight layers of electromagnetic wave absorption layers based on the last 
example 4 was obtained. To the soft magnetism particle 100 weight section, the concentration of the phosphorus 
Sent in the electromagnetic wave absorption layer of the example 2 of reference is the 1 .5 weight sections, and is 
Shan The desirable concentration of a solid-state-like phosphorus compound In addition, an example 4, an example 
5 anTtSe examples 2 of reference are a series of samples which changed the addition of a sol.d-state-hke phosphorus 

Sol "[Example 1 of a comparison] Tales-doses (they are 4 weight sections to the soft magnetism particle 100 weight 
section) adoption of the MgZn ferrite and the same phosphorus compound of the same presentation as an example 1 was 
carried out. On the other hand as a macromolecule binder, the electromagnetic wave absorber of me example 1 of a 
caparison which polyurethane resin (macromolecule binder C) of 10 % of the weight of aromatic series constituent 
conce^ation in number average molecular weight 30,000 and a molecule was adopted, and l^T 
structure of eight layers of electromagnetic wave absorption layers according to an example 1 was obtained Similar y 
me concentration of the phosphorus element in this electromagnetic wave absorption layer is the 0.4 weight section to 
the soft magnetism particle 100 weight section. The aromatic series constituent concentration of the macromolecule 
binder C of this example 1 of a comparison is less than the aromatic series constituent concentration of the 
macromolecule binder which this invention advocates. 

S67TrExample 2 of a comparison] Tales-doses (they are 4 weight sections to the soft magnetism particle 100 weight 
section) adoption of the MgZn ferrite and the same phosphorus compound of the same presentation as an example 1 was 
carried out On the other hand as a macromolecule binder, the electromagnetic wave absorber of the example 2 of a 
caparison which polyurethane resin (macromolecule binder D) of 22 % of the weight of aromatic series constituent 
conceXTon in nuniber average molecular weight 20,000 and a molecule was adopted, and also consists of a laminated 



structure of eight layers of electromagnetic wave absorption layers according to an example 1 was obtained. Similarly 
the concentration of the phosphorus element in this electromagnetic wave absorption layer is the 0.4 weight section to 
the soft magnetism particle 100 weight section. The number average molecular weight in [ D ] a macromolecule binder 
of this example 2 of a comparison is less than the number average molecular weight of the macromolecule binder which 

this invention adopts. , , _ . , . , 0 

[0068] [Example 3 of a comparison] The aluminum hydroxide was adopted as a flame retarder. Considering as 12 

weight sections to the soft magnetism particle 100 weight section as an addition, everything but modification of this 

flame retarder obtained the electromagnetic wave absorber of the example 3 of a comparison which consists of a 

laminated structure of eight layers of electromagnetic wave absorption layers based on the last example 2. 

[00691 [Example 4 of a comparison] The polyvinyl chloride resin (the amount binder X of giant molecules) of number 

average molecular weight 20,000 was adopted as a giant-molecule binder. Moreover, the flame retarder obtained the 

electromagnetic wave absorber of the example 4 of a comparison which it was not used at all and also consists of a 

laminated structure of eight layers of electromagnetic wave absorption layers based on an example 1 . 

[0070] The macromolecule binder used for the electromagnetic wave absorber of each above example, the example ot 

reference, and the example of a comparison is collectively shown in [Table 1]. 
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[0072] Moreover, the flame retarder used for the electromagnetic wave absorber of each above example, the example of 

reference, and the example of a comparison is collectively shown in [Table 2]. 
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r00741 The combination of the macromolecule binder furthermore used for the electromagnetic wave absorber of each 
above example, the example of reference, and the example of a comparison and a flame retarder is collectively shown in 
[Table 3]. 
[0075] 
[Table 3] 
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r00761 Below the measurement result of the electromagnetic wave absorber of each above example the example of 
reference and iie example of a comparison is collectively shown in [Table 4]. Measurement evaluated the damping 
Sect of ;S a frequency [ each ] (200MHz, 400MHz, 600MHz, and 800MHz) electromagnetic wave by the 
contiguity" eTectric-field shielding-effect measuring method which carried out point - of the electromagnetic wave 
S on property. Moreover, it examined 5 times about the same sample, and fire retardancy measured the sum total 
bum time ana * was fairly classified according to the UL-94 test-for-flame-retardance memod (20mm perpendicular 
mShSE noting for combustion) to V-0, V-l , and V-2, and it evaluated it by it. This examining method is explained 
5rS ! P ?asSs X^^J^L.W . UL94 safety-standard device should be attached on inflammable tnal 5th 
edition October 29, 1996" in full detail. 
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T00781 When the evaluation result of [Table 4] is seen, it turns out that each electromagnet^ wave absorber of an 
exampleT an exSe 5 shows a good electromagnetic wave absorption property in each frequency band. Moreover 
a^TiS a fire^esS udgment, a |ood result equivalent to V-0 is obtained by each. The result with die electromagnetic 
Jill J^Ser a eTceS in sum total burn time with which the aromatic series component m 30,000 and a mo ecule 
aTptet I SS^^^ molecular weight of an example 1 ] polyurethane resin [ 22% of the weight of] 
A as 0 was obtained. 



.0*079] Even if it is the electromagnetic wave absorber which adopted same polyurethane resin A or B, as for what is 
ess than the range where the addition of a phosphorus series flame retardant is desirable, sum total bum time tends to 
. >e extended a little like the example 1 of reference, or the example 2 of reference. 
0080] Even if it is the same polyurethane resin, although the aromatic series component in number average molecular 
veight or a molecule adopts by this invention, and the example 1 of a comparison and the example 2 of a comparison 
ising polyurethane resin C out of range or D are within the limits with the desirable addition of a phosphorus series 
lame retardant, as compared with the sample of the example 2 of the same addition, sum total burn time is extended 
iharply. 

0081] The fire-resistant evaluation of the sample of the example 3 of a comparison which adopted the aluminum 
lydroxide as a flame retarder is good. However, in order to acquire such good fire retardancy, it is necessary to add 12 
veight sections thing mass for an aluminum hydroxide to the soft magnetism particle 100 weight section. For this 
eason, the volume pulse duty factor of the soft magnetism particle in an electromagnetic wave absorption layer falls, 
tnd the fall of electromagnetic wave absorptivity ability is seen. 

0082] On the other hand, the result with which the example 4 of a comparison which adopted polyvinyl chloride resin 
is a giant-molecule binder should be satisfied of electromagnetic wave absorptivity ability and fire retardancy is 
obtained. However, use of polyvinyl chloride resin does not meet the meaning of this invention from a viewpoint of the 
jffect which it has to earth environment. 

0083] As mentioned above, although detailed explanation was added per the electromagnetic wave absorber of this 
nvention, and its manufacture approach, these are mere instantiation and this invention is not limited to these examples 
it all. The class of macromolecule binder can be suitably chosen within the limits of the technical thought of this 
nvention. Moreover, various modification is possible also about the class of phosphorus series flame retardant. 
Furthermore, the laminated structure of a soft magnetism particle and an electromagnetic wave absorption layer or 
:oating thickness, the method of application, etc. do not need to say that it can change suitably, either. Moreover, as a 
Dase material, it is [ besides the shape of a film and a tabular base ] also applicable to the case of various electronic 
equipment etc. 
;0084] 

[Effect of the Invention] Though use of the ingredient of a halogen system is avoided as a macromolecule binder 
according to the electromagnetic wave absorber and its manufacture approach of this invention so that clearly from the 
above explanation, a high electromagnetic wave absorption effect is acquired. 

[0085] Therefore, by using this electromagnetic wave absorber, halogen generating at the time during use of 
abandonment is controlled, and desirable electronic equipment can be offered on the cure against earth environment. 
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